This laboratory has been using fructosamine, because of its low cost and ease of assay, as an adjunct to HbA l e in assessing diabetic control and as part of a diabetic screen. This has serendipitously led to the discovery of several (six in a 4-month period) previously unknown IgA paraproteinaemias. In these patients the fructosamine levels were elevated but serum glucose was not abnormal for a sick and stressed patient, and subsequently measured HbA l e was less than 5· 711/0. As there have been previous reports of raised IgA levels, both polyclonal and monoclonal, contributing to the fructosamine reaction, I electrophoresis and immunofixation on the serum of these patients led to the discovery of IgA paraprotein bands.
CASE REPORT
A typical case was that of a 53-year-old man admitted with suspected myocardial infarction who had the following biochemical results on analysis of a serum sample; total protein 75 giL, albumin 41 giL, glucose 8· 3 mmol/L and fructosamine 3' 8 mmol/L (our reference range 2· 0-2· 8 mmol/L). In consequence of the high fructosamine, HbA le was measured and found to be 4'9% (reference range 4'1-5 '711/0). Subsequent electrophoresis revealed a paraprotein band typed as IgA lambda (14 giL). This patient was later found to have a trace of Bence Jones protein in his urine.
MATERIALS AND METHODS
Glucose, fructosamine, total protein and albumin were measured on an Hitachi 737 (Boehringer Mannheim, Lewes, UK). The glucose assay was by GOD-PAP methodology, protein by biuret and albumin by bromocresol green using reagents from Boehringer Mannheim. Fructosamine was measured by reaction with nitro blue tetrazolium (Sigma, Poole, UK) using a modification of the method by Johnson and Baker.t the concentration of bicarbonate buffer being increased to 0·2 M to enhance pH stability. HbA l e was measured by HPLC using a Daiichi HiAutoA l e system (Biomen Ltd, Croydon, UK). Protein electrophoresis and immunofixation were carried out with materials from Helena Laboratories (Gateshead, UK).
DISCUSSION
Rodriquez-Segade' postulated either that IgA is highly reactive with respect to nitro blue tetrazolium or that IgA is highly glycated. The latter hypothesis is supported by Lemon and Forrest! who reported that gamma globulins were more easily glycated than other globulins when sera from non-diabetic individuals were incubated with glucose in vitro. Others have reported that serum levels of fructosamine correlate better with IgA concentration than any other protein fraction." This phenomenon might be explained by IgA chains containing a high proportion of amino acid residues with secondary amine groups (e.g. lysine) available for glycation.
In normal circumstances highly glycated IgA will have little effect on the overall serum fructosamine levels because, with respect to albumin, it is present in low concentration. The major contributor will be glycated albumin and fructosamine levels will reflect average glucose concentrations. However, in conditions of increased IgA concentration, such as monoclonal paraproteinaemia, it will have an increasingly disproportionate effect on fructosamine levelsand they will no longer represent glucose control.
CONCLUSION
Whatever the true explanation the implication is the same: sera that exhibit unexplained high fructosamine levels, that is where other diabetic indicators are not abnormal, should be investigated for possible paraproteinaemia.
